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De ripatus provide us with living rep- 


< resentatives de in many respects, to these intermediate / 
_ forms. Considering that insects make up more than three : 


quarters of all animal species, -peripatus have indeed 


: : yiclded a noble line. 
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Re 


Fossil evidence indicates that the ancestors 
of peripatus moved from the sea to the land 
more than 400 million years ago. Peripatus 
are still found on most of the landmasses de- 


The graceful locomotion of peripatus is the result of cyclic 


2 


rived from the southern supercontinent 
Gondwana: in Central and South America, 
Africa, parts of Southeast Asia, Papua New 
Guinea, New Zealand, and Australia. 


RMITE, PERIPATUS EJECT, WITH DEADLY ACCL 


-—_ JETS OF SLIME FROM BLUNT, PISTOL-LIKE PAPILLAE ON EITHER 


SIDE OF THE HEAD. THE SLIME HARDENS UPON CONTACT TO 
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alteration of the fluid pressure in the limbs. 


There are fewer than 100 described species 
of peripatus, which on casual inspection look 
remarkably similar. All are cylindrical ani- 
mals with 14 to 43 pairs of stumpy legs 
along the body. They range in size from 
about a half inch to six inches long. Their 
heads are equipped with two extensible sen- 
sory antennae, a pair of bright, beady eyes, 
and a ventral mouth containing sharp, slash- 
ing jaws. Like worms, peripatus are soft- 
bodied, and maintain and alter their body 
shape by muscles acting against a fluid-filled 
body cavity. They are also susceptible to des- 
iccation (they have no wax covering) and 
hence are found in moist places, such as in 
narrow crevices inside and under rotting logs, 
beneath stones, and in leaf litter and soil. 

Unlike worms, however, movement is 
brought about by the paired legs, each sup- 
plied with a flat sole and a terminal pair of 
claws. The limbs are extended and with- 
drawn by fluid pressure in a wonderfully 
coordinated rhythm. This motion has given 
rise to the animal’s name, which is derived 
from the word “peripatetic,” meaning a 


wanderer or itinerant. 

The skin of peripatus has a velvety tex- 
ture and, in many species, resembles a Per- 
sian carpet with rich combinations of black, 
deep blue, mauve, brown, orange, pale 
green, and white. Many of the microscopic 
papillae, which give the skin its velvety ap- 
pearance, bear a sensory spine to provide 
information on the outside world in addi- 
tion to that derived from the antennae and 
eyes. Even though the skin is soft and ex- 
pandable, the outer protective layer, or cuti- 
cle, is shed periodically to allow for growth. 
This molting, together with their possession 
of paired jaws, antennae, and legs, is taken 
as evidence that peripatus are allied to 
arthropods. 


Diet and Reproduction 

Peripatus also possess highly developed and 
unusual attributes that have no doubt con- 
tributed to their survival for hundreds of 
millions of years. In particular, they have 
adopted novel approaches to the most vital 
activities of life—feeding and sex! 

Peripatus are voracious little carnivores 
whose marksmanship would do credit to 
any hero of a Western movie. Upon en- 
countering an unwary cricket, beetle, or 
succulent termite, peripatus eject, with 
deadly accuracy, jets of slime from blunt, 
pistol-like papillae on either side of the 
head. The slime hardens upon contact to 
pin down and enmesh the prey. Immobi- 
lized, the prey is easy meat for the slashing 
jaws and powerful digestive saliva, which 
reduce the soft parts to a soup suitable for 
the killer’s sucking mouth. 

The slime glands can also be used in de- 
fense when peripatus find themselves on the 
losing end of an encounter with another an- 
imal. The potential predator receives only a 
face full of glue as reward for its advances. 
Nonetheless, many peripatus end their lives 
as morsels in the diet of small mammals 
and birds, such as lyrebirds, which pick 
through rotting logs and leaf litter. 

The sexual etiquette of peripatus is as un- 
usual as their table manners, and has been 
observed only in a few South African 
species. During these intimate encounters, 
the male deposits spermatophores (small 
parcels of sperm) on any part of the fe- 
male’s skin. Blood cells from the female 


then digest a tiny hole both through her 
skin and the spermatophore envelope, al- 
lowing sperm to enter her body cavity 
where they migrate to the ovaries for later 
fertilization of the eggs. As we shall see, 
some newly discovered Australian species 
take a head-on approach during their sexu- 
al encounters. 

Equally extraordinary is the diversity of 
female reproductive strategies found among 
peripatus species. Many species retain the 
fertilized yolky eggs within the reproductive 
tract and give birth to fully developed, un- 
pigmented young. This in itself is not so un- 
usual. However, Central and South 
American species have evolved a placental 
attachment between the mother and grow- 
ing embryo, through which nutrients are 
passed. Such a development parallels the 
evolution of reproduction in placental 
mammals, a remarkable achievement for an 
invertebrate animal. This parallel also ex- 
tends to peripatus in Australia. 

Just as Australasia supports the only egg- 
laying mammals—the platypus and echid- 
nas—so too the only egg-laying peripatus 
occur in eastern Australia and New Zealand. 
Initial reports of egg-laying peripatus were 
greeted with the same skepticism as the first 
accounts of the existence of the platypus. 
The skepticism was finally dispelled by 
Arthur Dendy, a lecturer at the University of 
Melbourne, who described the hatching, on 
January 3, 1893, of a peripatus egg he had 


The pattern and texture of peripatus are created by microscopic papillae on the skin. 


patiently observed since it was laid on July 
31, 1891. Perhaps a leisurely 17-month de- 
velopmental period is not unreasonable in 
an animal that has quietly persisted since be- 
fore the age of the dinosaurs. 


A Plethora of Peripatus 
The first Australian peripatus, coming from 


Head of a male peripatus, showing everted 
dimple and spermatophore. Scientists be- 
lieve that species such as this one must mate 
with their heads. 
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Female peripatus with large, shelled egg. 


“\..New Holland, northwest of Sydney,” 
was reported in 1862. Over the next 30 
years, specimens from all the eastern states 
of Australia and from Western Australia 
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were discovered and much controversy 
arose over the exact number of species rep- 
resented. Variation in color, pattern, num- 
ber of legs, and method of reproduction led 


Arthur Dendy to propose at least three 
species. To others, such as Joseph James 
Fletcher, then director of the Linnaean Soci- 
ety of New South Wales, these variations 
were no more than individual differences 
within a species. In 1895, he wrote in the 
Society’s Proceedings, “...at present Aus- 
tralia would, I think, be oversupplied with 
as many as four species.” Fletcher’s conser- 
vative view, however, has not generally 
been accepted and today 10 species are for- 
mally recognized in the scientific literature. 

In 1985, a casual observation led us to 
commence a program of field and laborato- 
ry work, which has extended our knowl- 
edge of Australian peripatus. While 
demonstrating a few specimens from the 
Blue Mountains to biology students at 
Macquarie University, it became clear that 
there were two types. Some were dark blue 
with a paler underside, while others were 
brown, more ornately patterned, and pos- 
sessed a distinct dimple on the head, behind 
the antennae. Were these simple variations 
among individuals of the same species? Dif- 
ferences between males and females? Or 
had we encountered a previously unknown 
species? 

To answer these questions, we employed 
a laboratory technique called protein elec- 
trophoresis, which is used to distinguish 
species by comparing changes in their vari- 
ous proteins. When we compared the two 
sorts of peripatus, the differences were dra- 
matic—we had discovered a new species. 
The dark-blue form fit the morphological 
description of the original peripatus found 
in Australia, “...northwest of Sydney”; the 
brown species was unknown to science. 

Our curiosity was aroused. If unknown 
species could be found in an area as well- 
known as the Blue Mountains, what await- 
ed discovery in more remote parts? The 
search has taken us from Cape York to the 
wilderness of Tasmania on the east coast, 
and from Perth to Albany through the ma- 
jestic forests of Western Australia. In some 
areas these animals are surprisingly abun- 
dant, in other places we were lucky to find 
a single specimen in a day. Despite long 
hours, rain, and leeches, this work has spiri- 
tual rewards. Peripatus exhibit exquisite 
taste in their choice of habitat—some of the 
most beautiful places on earth. 


Back in the laboratory our analysis has 
been equally rewarding. We have found 
more than 50 previously unknown peripa- 
tus species, raising the total number from 
10 to at least 60 on our continent. 

Our results held further surprises. We 
have found that the protein differences 
among the species are far greater than any- 
one would have imagined. Despite 
superficial similarity, many of the species are 
only very distantly related, suggesting that 
they have been evolving independently for 
many millions of years, even before Gond- 
wana began to break up. Australia may be 
the ancient center of the peripatus world. 


Using Their Heads... 

While protein analysis is valuable in reveal- 
ing the existence of new species, only dis- 
tinctive physical characteristics aid in quick 
identification of specimens found in the 
bush. Our attention had already been drawn 
to the dimple on the head of the brown 
species from the Blue Mountains. We there- 
fore carried out a microscopic examination 
of the heads of all the species. Again peripa- 
tus held surprises. Males of many of the 
species possess unique species-diagnostic 
modifications of the skin of their heads. 


The eyeless, white peripatus of Tasmania. 


iS A Whiter Shade of Peripatus | | : 

8 February 1986, the Tasmanian National Parks and 4 Wildlife ice provided ee 
2 for a team (Robyn Stutchbury, Kathie Atkinson, and ourselves) to survey the peripatus 
. of that state. During our field work i in the northeast we were accompanied by Dr. Bob 
| Mesibov, ‘who has extensive firsthand knowledge of the forests of Tasmania and the 
creatures that live | in logs and leat litter on the forest floor. 


Bob led us to sites where he had previously recorded peripatus. me area called oe 


: poe 


‘near St. ‘Mary’ S, yielded several specimens ofa very interesting peripa- 


: tus—a | pure white species lacking eyes. ‘Usually these features are characteristic of 


— Indeed, the only other white, eyeless species of eles is re- 


These may be in the form of enlargement 
and elaboration of the papillae between or 
behind the antennae. In other species, sexual 
orientation of the male head has been taken 
to an extreme. In the brown species from 
the Blue Mountains, the dimple of the males 
is in fact the opening of a deep saclike in- 
tucking of the skin. In other species this cav- 
ity is equipped with massive spikes, hooks, 
or syringelike stylets. Why should male peri- 


ee Davie Briscoe e and Noe! [Tait 


patus have evolved such strange ornaments? 
Our imaginations ran riot. 

Obviously their function must be sexual 
as they are found only in males. Are they 
used in some macho display to entice a fe- 
male? Are they used in combat between r1- 
val males? Or could they be used directly to 
perform some sexual act? Peripatus are shy 
creatures that do not easily reveal their inti- 
mate moments. However, they have given 
clues. During spring, we have seen males of 
two species carrying a glistening package of 
sperm within their head cavities—these 
peripatus must mate with their heads! Per- 
haps the hard hooks, spikes, and stylets di- 
rectly puncture the female’s skin to allow 
easy access of sperm into her body cavity. 
Such a technique would be highly effective 
for animals that live in confined spaces 
where more conventional mating positions 
are difficult to attain. 

Conservationists have long been con- 
cerned for the fate of Australia’s special 
mammals, birds, and plants. Peripatus 
make us aware that there are many other 
small creatures equally unusual and deserv- 
ing of preservation as part of Australia’s 
natural heritage. % 

David Briscoe and Noel Tait teach in the 
School of Biological Sciences, and are mem- 
bers of the Research Unit for Biodiversity 
and Bioresources, at Macquarie Uniwversity, 
New South Wales, Australia. Kathie Atkin- 
son is a professional photographer who spe- 
cializes in Australian wildlife. 
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“There she goes, straight up. Look at how her blue 
wings glisten in the sunlight.” The words suggest the 
latest high-tech development in airplane design, but in 
fact | was watching a parrot—Amazona leucocephala 
bahamensis—the white-headed Amazon parrot of the 
Bahamas, or simply, the Bahama parrot. 

The colorful Bahama parrot once inhabited all of 
the major islands in the Bahama archipelago, 
where they were so abundant in 1492 that Colum- 
bus described these islands as having “flocks of par- 
rots that obscure the sun.” But, by the 1940s, 
parrots had disappeared from all but two islands— 
Great Abaco and Great Inagua. They were the vic- 
tims of extensive habitat destruction, overhunting, 
and capture for the pet trade, threats that continue 
to endanger the remaining Bahama parrots as well 
as four other subspecies of Amazona leucocephala 


that live on other islands in the Caribbean. (Rather 
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confusingly, A. leucocephala is generally known as 
the Cuban parrot; Cuba is home to two subspecies, 
while Grand Cayman and Cayman Brac each sup- 
port one subspecies.) Five other West Indian parrot 
species are also endangered or threatened. 

In the late 1970s, U.S. Fish & Wildlife Service or- 
nithologist Noel Snyder and a team of field workers 
conducted a short study of the Bahama parrot, about 
which very little was then known. The results of their 
study called for more research and the development of 
a conservation management plan to avert the looming 
threat of the parrot’s extinction. So in 1985, | set off to 
study the Bahama parrot’s breeding biology and to 


assess its conservation status on Great Abaco. 


Opposite page: Thanks to extensive education efforts, 
inhabitants now regard the parrots as a “Bahamian 


national treasure.” 


oe: 
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Underground Parrots 3 
I was particularly interested in the Bahama 
parrots on Great Abaco because these 
birds display an unusual subterranean 
nesting habit. All other New World par- 
rots—and even the Bahama parrots living 
on Inagua—nest in tree cavities. And, 
while a few Old World parrots nest in bur- 
rows or holes in the ground, the Great 
Abaco Bahama parrots are unique in nest- 
ing underground in limestone cavities. 

My field assistant Linda Delay and I ar- 
rived on Abaco in May of 1985, eager to 


ity 


The pine barrens of southern Abaco are home to an estimated 1,300 Bahama parrots. 


begin our search for the parrots and their 
nests. Instead, the “parrot girls,” as we be- 
came known locally, were compelled to 
adopt the “laid-back” islander attitude 
while we waited for a radiator to arrive 
from the United States so our rented truck 
could be repaired. Secluded white-sand 
beaches lapped by crystal-blue waters 
eased the pain of waiting and we got to 
know a little about the island. 

At about 617 square miles, Great Abaco 
is the second largest island in the Bahamas. 
It lies about 50 miles north of Nassau and 


about 200 miles east of Miami. Most of 
the island’s 9,000 residents live in the town 
of Marsh Harbour and its offshore cays. 
Fishing and tourism provide most of the is- 
land’s income. 

Like the rest of the Bahamas, Abaco is a 
relatively flat, limestone island with a fair- 
ly dry, subtropical climate. Caribbean pine 
forests and native evergreen hardwood, or 
“coppice,” scrub dominate the landscape. 
The parrots, which by our estimates num- 
ber about 1,300, live in pine barrens on 
the southern end of Abaco, about 40 miles 
south of Marsh Harbour. This is where 
we headed when our truck at last was 
equipped with a radiator and ready for the 
bush. 

It took us a week of walking the pine 
barrens to find our first parrot nest. Lime- 
stone cavities are abundant enough in the 
region to make walking treacherous. In 
one deep cavity I discovered a skeleton— 
the remains of a hunter’s dog. But finding 
which of the many holes were being used 
by parrots was no easy task. We could 
only follow birds, hoping they would lead 
us to their nest, or search an area where 
we had seen parrots. 

Finally our efforts were rewarded and I 
recorded this momentous moment in my 
log: “I examined the area where I’d earlier 
seen a parrot fly out from and located my 
first Bahama parrot nest, which I designat- 
ed AQ1.” And we soon learned that parrot 
nests are clumped in particular areas, mak- 
ing it a little easier to find additional nests. 


Wo 


baco parrots lay clutches of two to five eggs in late May and 
early June. During egg-laying and incubation, the female stays 


in the nest hole almost around the clock. She depends on her 
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mate for food, and leaves the nest only briefly to be fed by him. 
. 
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The Bahama parrot’s subterranean nesting habit is unique among New World parrots. 


To watch nesting pair A01, and later 
other pairs, we built blinds of plastic 
plumbing-pipe and burlap about 45 feet 
from the nest. From the blind, we could 
watch a pair 14 hours a day, from sunrise 
to sunset, to record their behavior without 
disturbing it. Six years and more than 100 
parrot nests later, a good picture of the 
Abaco parrot’s nesting biology has 
emerged. We’ve also been able to docu- 
ment the continued threats to the parrot’s 
survival. 


High-quality Parents...But Few Chicks 

Abaco parrots lay clutches of two to five 
eges in late May and early June. During 
egg-laying and incubation, the female stays 
in the nest hole almost around the clock. 
She depends on her mate for food, and 
leaves the nest only briefly to be fed by 
him. The male rarely enters the hole to 
feed the female. Instead, the male calls to 
his mate from a nearby pine or shrub and 
she immediately flies straight up out of the 
hole to join him. The pair then emit high, 
squawking, takeoff calls and fly to another 


clump of pines where the male regurgitates 
food for the female to eat. Feeding usually 
takes about 15 minutes and occurs four to 
six times a day. The rest of the time the fe- 
male is on the nest. Males take no part in 
incubation and, at night, even roost in ar- 
eas away from nesting females. 

Chicks hatch after an incubation period 
of about 28 days. In my study, the average 
number of chicks hatched per nest was just 
two—some 44 percent of the eggs laid in a 
clutch fail to hatch. Nests with three chicks 
were a rarity, and a four-chick nest was 
outstanding. 

Parrot hatchlings are blind, helpless, and 
virtually naked, with only a few wisps of 
white down. For the first few days, the fe- 
male remains in the nest and, overcoming 
his reluctance to enter the hole, the male 
comes in to feed the female and the chicks. 
Soon, however, the female begins to leave 
the nest to help her mate bring food to the 
chicks. By the time the chicks are three 
weeks old, the female spends no time at all 
in the nest hole, even at night, but both 
parents return five to seven times a day to 


feed their youngsters. At this stage, a 
chick’s eyes are open, feather sheaths have 
erupted, and the now very cute young beg 
vigorously for food. 

When they are not feeding their young, 
the parents are feeding themselves. Seeds 
from unripe cones of the Caribbean pine 
tree are a dietary staple for the parrots dur- 
ing the breeding season and provide pro- 
tein for the growing chicks. Walking 
through the pines in midafternoon, I could 
find parrots simply by listening for the 
sounds of these cones falling to the 
ground. Parrots also eat the fruits of many 
shrubs, including such favorites as wild 
guava, pigeonberry, sabal pine, and poi- 
sonwood—a plant toxic to people, who 
break out into a rash on contact with it. 


Leaving the Nest 

By late August, eight weeks after hatching, 
the chicks are fully feathered and ready to 
leave the nest. The parents spend more time 
near the nest, feeding in nearby pines, wait- 
ing for the big day to arrive. They seem 
anxious for their long period of caring to 
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end, squabbling with each other and mum- 
bling soft weet calls to the begging chicks 
before going into the nest. It seems as if 
they are trying to coax their youngsters to 
leave, their weet call perhaps saying “You 
want food, then come out and get it.” 
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Seeds from unripe cones of the Caribbean pine tree are a dietary staple for the birds. 


From a blind, we would watch a chick 
slowly peep out of the nest hole, a little at 
a time, until finally its entire body, up to 
the wing tips, was out. Then in one swift, 
graceful motion the chick flies straight up 
and is joined by its parents in midair. 


der two chicks per nesting effort. 


Flanked by its parents, the newly fledged 
parrot flies out of view. 

Through radiotelemetry, we learned that 
chicks and their parents join other parrots 
in communal roosts in the coppice scrub. 
In the communal roosts, which may in- 
clude 60 to 75 individual parrots, the 
fledglings learn to find food and to avoid 
predators such as red-tailed hawks and 
barn owls. By the beginning of the next 
breeding season, the young are indepen- 
dent of their parents, but they will not 
breed themselves until they reach three 
years of age. 

Mated pairs of adult parrots spend the 
nonbreeding season together, but within 
the large communal flocks. The flocks tend 
to stay in the coppice-scrub borders, where 
food is abundant in fall and winter. Then 
in the spring the pairs move into the forest 
interior for nesting, starting their annual 
cycle over again. 

In any given year, fewer than 50 percent 
of all nesting Abaco parrots fledge young. 
In 1988, a record low of only 29 percent 
of pairs succeeded. And, even successful 
pairs fledge an average of just under two 
chicks per nesting effort. Nesting fails for a 
variety of reasons, including predation by 
cats, rats, and land crabs; flooding of nest 
holes during heavy rains; poaching of 
chicks for the pet trade; and egg abandon- 
ment by parents for unknown reasons. 

Before the introduction of mammalian 
predators, flooding was probably the most 
significant cause of nest failures. Rainfall 


n any given year, fewer than 50 percent of all nesting Abaco par- 
rots tledge young. In 1988, a record low of only 29 percent of pairs 


succeeded. And, even successful pairs fledge an average of just un- 


peaks in June on Abaco and some of the 
shallower nests flood, leading to egg loss 
or abandonment. Chicks may also drown. 
The parrots seem to learn from this experi- 
ence and nest holes that have flooded are 
not reused in subsequent nesting seasons. 

But because of their ground-nesting 
habits, parrots on Abaco are extremely 
vulnerable to nest predation by introduced 
mammals such as cats and rats. (Intro- 
duced mammals, especially feral cats, have 
wreaked havoc on ground-nesting birds on 
many islands, including the Galapagos and 
New Zealand.) Since 1988, more nests 
have been destroyed by feral cats than by 
anything else. Cats eat eggs and kill nest- 
ing females and chicks. I even lost nest 
AO1 to cats, and recorded the sad story in 
my log: “I check nest AO1. All four eggs 
crushed and the female killed—only the 
beak and feathers with fresh blood on 
them remain. As I leave the nest area, male 
A01 lands in pine and calls for the female. 
It will probably take all day for him to 
learn of his mate’s fate because males will 
enter a nest only after repeated unsuccess- 
ful calling attempts.” 

Ground-nesting most likely evolved on 
Abaco because there are very few natural 
tree cavities for parrots to nest in and the 
absence of native mammalian predators 


made ground-nesting viable. People, with 
their pets and commensal pests, changed 
that. On Abaco, we temporarily alleviated 
the problem of feral cat predation by fenc- 
ing off individual nests. But essential to the 
parrot’s survival is a long-term program to 
control feral cats. 


Beyond the First Step 
In addition to feral cat predation, the 


greatest threat to the parrots on Abaco. 


comes from increasing development pres- 
sure for agriculture and tourism. Creation 
of a parrot reserve and a national park on 
Abaco, now being discussed by the Ba- 
hamian government, needs to proceed 
quickly to ensure the long-term viability of 
the parrot population. Poaching for the il- 
legal pet market also remains a problem, 
but less so in recent years thanks to educa- 
tion efforts on Abaco. 

When I first went to Abaco, local people 
seemed to know very little about the Aba- 
co parrot. For example, many of them 
were under the impression that there were 
thousands of these birds in the bush. Since 
then, however, people have learned a lot 
more about their endangered native parrot. 
Jill Weech, an enthusiastic Bahamian 
Forestry employee and a graduate of the 
National Zoo’s Wildlife Conservation and 


In the face of increasing development pressure for agriculture and tourism, creation of a 


parrot reserve on Abaco is essential. 


Protect a BAHAMIAN 
NATIONAL TREASURE 


and other wiidiife in the Bahamas need your 
protection. Heip conserve our natura! heritage. 


The future of the Bahama parrot is in the 
hands of the Bahamian people. 


Management Training Program, now 
teaches an environmental education pro- 
gram in Abaco’s primary schools. Jill pro- 
motes a sense of pride in the Abaco parrot, 
which she regards as a Bahamian national 
treasure. She uses a video, posters, pam- 
phlets, T-shirts, and even a “Let’s Get to 
Know the Bahama Parrot” coloring book 
to get her message across. 

Residents have also formed a grassroots 
group called the Friends of the Abaco Par- 
rot, which has generously supported my 
research and conservation efforts. The Ba- 
hamian Quincentennial Secretariat has 
adopted the parrot as a symbol of the 
500th anniversary of Columbus’s voyage 
to the Bahamas. And in 1991, Bahamian 
Cay Gottlieb even composed a calypso 
song about the parrots: 

Our parrots from Abaco 

His feathers green, red, white, and blue 

His voice is clear and loud 

You can hear him high in the clouds 

He’s the prettiest bird on the isle 

To protect him is surely worthwhile 

Our parrots from Abaco. 

These are all encouraging signs because 
the conservation of parrots, and all Ba- 
hamian wildlife, depends primarily on the 
care and concern of the people of the Ba- 
hamas. % 

Rosemarie Gnam works in the U.S. 
Congress as the American Institute of Bio- 
logical Sciences’ Congressional Fellow for 
1991-92. 
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Although they may not be much to look at, naked mole-rats are nonetheless among 


the world’s most interesting and enigmatic mammals. A look at their dark world... 
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DEEP BENEATH THE BARREN PLAINS OF EAST-CENTRAL 
Africa lies a complex maze of underground tunnels, which contains 
colonies of animals that practice incest and slavery, and engage in 
fierce, deadly battles. Each colony consists of anywhere from 25 to 
300 hairless, bucktoothed, sausage-shaped creatures that peer out 
at their underground world through barely formed eyes. 

Scientists stalk these mesmerizing mammals, called naked mole- 
rats (Heterocephalus glaber), for reasons besides their rather 
tawdry habits and wrinkled, ugly profiles. For naked mole-rats 
have provided researchers 
with a wealth of scientific in- 
formation that turns some 
traditional biological as- 
sumptions upside-down. 

Twenty-five years ago, no 
one really knew or cared 
much about naked mole- 
rats. But in 1967, Jennifer 
Jarvis, a graduate student at 
the University of Nairobi, 
Kenya, decided to study 


these elusive creatures as 


part of her work on the 


Pik ae 


mole-rats of East Africa. The dim 

While Jarvis continued 
studying mole-rat colonies 
in Africa in the 1970s, Richard D. Alexander, an entomologist at 
the University of Michigan, was struggling with questions on the 
evolution of eusociality. Eusocial animal societies are complex so- 
cial systems composed of a few breeding animals and a large num- 
ber of nonreproductive workers. Examples of such societies in the 
insect world include bees, wasps, ants, and termites. 

Alexander wanted to know why eusociality didn’t develop in 
birds, amphibians, reptiles, or mammals, so he decided to turn 
the problem around and ask the question a different way: What 


would a different kind of eusocial animal, particularly a mam- 


mal, be like? 


Me Pee ee 


inutive naked mole-rat has provided scientists with a wealth of new 


information on eusociality. (Chris Hildreth/Cornell University Photography) 
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Alexander modeled the social evolution of his “eusocial mam- 
mal” on termites, which live in safe, expandable nests with plenty of 
food and little risk of predation. He speculated that a eusocial mam- 
mal would live entirely underground, scuttle about in deep burrows, 
and feed on large roots and tubers in an arid, semitropical region. 
After he described his hypothetical eusocial mammal in a 1976 lec- 
ture at Northern Arizona University, a member of the audience ap- 
proached him, told him that he had just described the naked 
mole-rat of Africa, and provided him with Jarvis’s address. 

Alexander wrote to Jarvis 
asking for more information 
about these secretive, seem- 
ingly eusocial creatures. On 
the basis of her reply, he and 
Paul W. Sherman (his for- 
mer graduate student, now 
at Cornell University) set off 
for Africa. 

Naked mole-rat colonies 
proved difficult to observe 
in the field because the ani- 


mals spend their entire lives 


underground. The only 
above-ground signs of the 
pink, hairless creatures are 
the small dirt mounds, or 
“volcanoes,” scattered throughout the grasslands. 

Mole-rats excavate and maintain a vast system of tunnels, but 
they need a place to dump the dirt. They haul the dirt to tunnels 
close to the surface, then one of the larger nonbreeders runs to 
the top, digs a hole to the surface, and kicks the dirt out with its 
hind feet. It digs furiously, spewing small fountains of dirt that 
pile up in mounds on the ground surrounding the hole. The 
mole-rat risks a lot when it cleans house: Sand boas, rufous- 
beaked snakes, and mole snakes may sense the activity and slither 
over to investigate. The researchers found several snakes with 


mole-rat bones in their digestive tracts. 


oe ee, 
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Poor eyesight doesn’t stop naked mole-rats from locating underground food sources. 


(Jessie Cohen/NZP Graphics) 


However dangerous digging is, naked 
mole-rats manage to do it quite well. One 
colony of 87 mole-rats ejected more than 
7,900 pounds of soil from its tunnels in a 
year—a weight equivalent to two large 
hippos. 

Although Alexander and Sherman en- 
joyed seeing the dirt eruptions from mole- 
rat volcanoes, they were more interested in 
the eusocial enigma, so the two scientists 
brought four colonies (totaling approxi- 
mately 100 animals) back to the States for 
behavioral observations. They put the 
creatures in contraptions similar to those 
used for pet hamsters: a maze of small 
plexiglass tubes connecting nest boxes 
filled with discarded toilet paper rolls and 
other cardboard material for the hairless 
rodents to chew on. 

Working at separate institutions, but 
sharing their findings, Jarvis, Alexander, 
and Sherman discovered that naked mole- 
rats’ behavior does resemble that of the eu- 
social termites: They live in colonies with 
only one breeding female, or queen, and 
one to three breeding males. Although 
some mole-rats can become reproductive if 
the breeding female dies, most of the 80 or 
so other animals in the colony spend their 
lives in a slavelike state as nonbreeding 
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workers or soldiers. 

Scientists believe that the queen’s aggres- 
sive behavior causes stress and mass sterili- 
ty among the colony workers. In eusocial 
termites and ants, the queen produces a 
chemical contraceptive that prevents the 
other animals from breeding. To check if 
naked mole-rats use the same trick, 
Christopher Faulkes of the Institute of Zo- 
ology in London removed the breeding fe- 
male from a colony but left behind the 
bedding with her urine and other smells on 
it. A new breeding female established her- 
self almost immediately, showing that be- 
havior, not chemistry, was more important 
in maintaining reproductive dominance. 

The behavior that appears to keep the 
colony members in line involves shoving, 
according to Sherman. The breeding female 
shoves her fellow animals, concentrating on 
especially lazy animals and those less close- 
ly related to her. Faulkes has found that 
nonbreeders show very high levels of 
steroids associated with stress, probably 
due to the queen’s pushy behavior. “By go- 
ing around and shoving them, she is stress- 
ing them,” says Sherman. 

Scientists believe that reproductive sup- 
pression is not the only reason the breeding 
female shoves her tunnelmates. Less closely 


related animals have less incentive to work 
for the good of the colony, and these ani- 
mals tend to get shoved more than the ac- 
tive siblings and children of the queen. 
Shoving could be a signal to the negligent 
mole-rat: “Get to work!” 


A Case for Castes 

After watching naked mole-rats scuttle 
back and forth through plastic tunnels for 
many years, scientists have divided the non- 
breeding animals into two groups. The 
“maintenance workers” gather food, clean 
tunnels, and collect nest material for the 
communal resting place. They are smaller 
than the “defenders,” who seem to spend 
their time volcanoing and attacking preda- 
tors and members of foreign colonies. 

Naked mole-rats seem destined for dif- 
ferent lifestyles depending on their age and 
their growth rate. All young naked mole- 
rats start out as maintenance workers, but 
the ones that grow quickly eventually be- 
come defenders. The late-bloomers remain 
maintenance workers. The female mole-rats 
that become queens are usually the fast- 
growing animals. The long-established de- 
fenders, however, usually never breed, 
indicating that the animals lose the poten- 
tial to breed after a certain time. 

Most male naked mole-rats produce vi- 
able sperm, but the nonbreeding females 
have underdeveloped ovaries. After a 
queen’s death, a few females will battle vio- 
lently over a period of weeks, often until 
one or more are severely injured. When a 
queen becomes established, peace returns to 
the colony. 

The queen mole-rat, usually the largest 
animal in the colony, grows additional 
bone in her spine when she assumes the 
throne, making her longer than her com- 
rades. She has up to five litters of pups each 
year (in study colonies, average litter size is 
14!) and usually stays deep underground, 
breeding, caring for her pups, eating, and 
shoving around the rest of the colony mem- 
bers. Naked mole-rats live up to 16 years 
out of the wild, so queen mole-rats can po- 
tentially rule the roost for many years. The 
breeding males are the largest males in the 
colony and they acknowledge their paterni- 
ty by helping out with the kids. 


Will the Real Father Please Stand Up? 
Animals have unique DNA that distin- 
guishes one individual from all others in the 
species, much like each human has a 
unique set of fingerprints. Scientists at Cor- 
nell decided to determine which naked 
mole-rat fathered a certain litter of pups by 
comparing the DNA of the breeding males 
to the DNA of the babies and seeing which 
DNA was the most similar. 

They discovered, however, that naked 
mole-rat genes—even those of less closely 
related individuals—all look alike: Within a 
given colony the animals are highly inbred 
due to their incestuous lifestyle. Most highly 
inbred animals are extremely susceptible to 
disease, and the same may be true of naked 
mole-rats. Parasite infestations could wipe 
out entire colonies, so scientists exert cau- 
tion when handling the naked mole-rats in 
the laboratory. Sherman won’t let sick peo- 
ple near the mole-rats. “There’s no evidence 


Naked mole-rats in plexiglass tunnel system at the National Zoo. ( 


that humans can infect mole-rats, but I’m 
not going to take a chance,” he says. 

The mole-rat’s precarious genetic unifor- 
mity is a by-product of its incestuous be- 
havior. The hard soil and poisonous snakes 
that surround the naked mole-rats make it 
almost impossible for the animals to break 
away and start a new colony, according to 


Sherman. Since only one female and a few 


males breed, the other colony members are 
mostly siblings. “If the breeding female 
dies, there’s no one left to mate with except 
brothers, sisters, or the surviving parent,” 
Sherman says. Generations of intense in- 
breeding have brought about nearly identi- 
cal DNA in these mammals. 


Mammal, Insect, or Reptile? 

Biology books state that mammals regulate 
their body temperature internally: They are 
referred to as “homeothermic” by scientists, 
although most people know them as “warm- 
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blooded” animals. In contrast, reptiles, often 
mislabeled as “cold-blooded,” are “poikilo- 
thermic” (poikilo meaning various, and ther- 
mic meaning heat). Their body temperature 
changes with the air temperature and other 
environmental factors such as sunlight and 
rain. To keep their body temperature stable, 
reptiles must seek warm or cool places. 

Naked mole-rats, however, would seem 
to be the world’s only poikilothermic mam- 
mals: Their body temperature changes with 
the climate, just like a reptile’s. And, al- 
though a “cold-blooded” mammal seems 
exceedingly strange, Alexander doesn’t find 
the idea surprising, at least where naked 
mole-rats are concerned. 

“The machinery for warm-blooded ani- 
mals is more expensive—animals need to 
eat more food to be warm-blooded,” 
Alexander says. Naked mole-rats enjoy sta- 
ble environmental temperatures in their un- 
derground mazes, so somewhere in 


Jessie Cohen/NZP Graphics) 
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evolutionary time they simply dropped 
their expensive internal heaters. 

To stay warm and slow water loss 
through their thin and rather loose skin, 
naked mole-rats huddle in their communal 
nest. Workers, nonworkers, breeding ani- 
mals, and newborn pups all pack them- 
selves into the nest for a good snooze. 
Mole-rats spend up to half of their time 
resting and huddling. 


Tons of Tunnels 

Naked mole-rats excavate miles of under- 
ground tunnels in the dry African soil, for- 
ever foraging for their favorite foods: long, 
skinny roots, pudgy bulbs, and football- 
sized tubers with yellow-orange flesh. They 
build several different types of tunnels and 
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Naked mole-rats are fascinating to observe. (Jessie Cohen/NZP Graphics) 


burrows, each with a unique function with- 
in the colony. Superficial tunnels lead to tu- 
bers and to the surface volcanoes, with 
narrow connecting burrows slanting down 
to the highway tunnels—wide, straight pas- 
sages that connect food, nest, and toilet ar- 
eas and lie at least three feet under the 
surface. Naked mole-rats run along these 
passages, crawling around and on top of 
one another, and scurrying backwards and 
forwards with equal rapidity. 

After millions of years of underground 
living, naked mole-rats have greatly re- 
duced visual abilities. They have eyes that 
open and close, but their eyes have no lens- 
es, so they can’t focus on images or objects 
in their path. Naked mole-rats make up for 
their poor eyesight with their other senses. 
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Can We Talk? 

Naked mole-rats communicate with a lan- 
guage all their own, in squeaks, chirps, 
grunts, and hisses that occur in a wide vari- 
ety of interactions. Juveniles, nonbreeders, 
and the breeding males and female all make 
their own special sounds when communi- 
cating. The mole-rats produce 17 different 
sounds in all, a surprisingly large vocal 
repertoire for a rodent. 

The breeding female has a vocabulary of 
her own. She gives a mating trill, a short 
burst of sound, during courtship. The 
queen also hisses at her colony mates when 
she shoves them, displaying her domi- 
nance. She even has a special “toilet call,” 
a soft trill she gives when she sits in the 
communal toilet area. 

The other animals give alarm calls, then 
hiss and grunt when an intruding snake or 
foreign mole-rat appears, a warning signal 
for an attack. They also chirp loudly at 
one another if a conflict erupts over dig- 
ging or food. 

The pups practice their own speech: 
They make a squawking noise when they 
get stepped on by their fellows, and use 
four other noises to express different needs. 

Juvenile mole-rats play together like little 
kids, tugging, tooth-fencing with their long 
incisors, batting, and shoving one another 
with their heads and small limbs, practicing 
for the more serious matters of adulthood. 
And naked mole-rats share another trait with 
humans: their nakedness. Scientists don’t 
know why the naked mole-rat is naked, or 
why such extreme sociality appears in only 
one species of mammal. Researchers have 
dug up an amazing amount of material on 
these creatures since Jarvis captured her first 
one in 1967, but 25 years of study have only 
scratched the surface of the mine of biologi- 
cal information bottled up in the bald, wrin- 
kled bodies of naked mole-rats. #% 

Former ZooGoer intern Melissa Blouin is a 
reporter with the Northwest Arkansas Times. 

For those who want to know more about 
naked mole-rats, The Biology of the Naked 
Mole-rat, edited by Paul W. Sherman, Jen- 
nifer Jarvis, and Richard D. Alexander 
(1991, Princeton University Press, soft- 
bound, $24.95), is an excellent source of 
information. 


Landscape with Reptile: 
Rattlesnakes in an 

Urban World. 

1992. Thomas Palmer. 
Ticknor & Fields, New York. 
340 pp. hardbound, $19.55. 


Don’t be put off by the subti- 
tle of this fascinating book. 
Thomas Palmer casts the tim- 
ber rattlesnake Crotalus hor- 
ridus in the unlikely role of 
embattled hero, a role it 
obliquely shares with the 
equally embattled Blue Hills 
Reservation, a park south of 
Boston. But this drama is as 
much about human history as 
it is about the natural history 
of rattlesnakes. Palmer weaves 
the rattlesnake’s story into 
wide-ranging tales of New 
England Puritans, medical 
quackery in the treatment of 
snakebites, greedy urban road 
builders and developers, kids 
dying in an abandoned stone 
quarry, and homeless hermits 
living off the land, to produce 
a book even confirmed snake- 
haters can love. 

About 50 rattlesnakes cling 
precariously to existence in 
the Blue Hills Reservation. 
The Blue Hills are the only 
place the snakes can be found 
in eastern Massachusetts, 
where they were once very 
common. But the Puritans 
who invaded New England in 
the seventeenth century per- 
ceived the snakes as a deadly 
scourge and relentlessly hunt- 
ed and killed them. Now, af- 
ter centuries of deliberate 
persecution, including the 
payment of bounties, coupled 
with loss of habitat, rat- 
tlesnakes are making their last 
stand in a park surrounded by 
the urban environs of Boston. 


Books, Naturally 


It turns out, however, that 
the timber rattlesnake’s repu- 
tation as a man-killer is vast- 
ly overblown. In fact, after 
exhaustive research, Palmer 
uncovered only three possi- 
ble fatalities from rattlesnake 
envenomation in all of New 
England’s recorded history, 
and, as he puts it, “...not one 
of [these three instances] 
would impress an average in- 
surance adjuster.” 

Palmer doesn’t discount 
the gruesome effects of even 
a small dose of venom: “...as 
the result of two tiny punc- 
tures at the base of one’s 
thumb, one’s arm quickly 
swells to the diameter of a 
six-pound shank ham and 
large portions of its surface 
turn red, then purple, then 
deep blue-black....” But, in 
all but a tiny fraction of cas- 
es, the symptoms subside 
rather quickly, with or with- 
out treatment. 

Indeed, over the last 200 
years, medical treatment of 
snake envenomation in the 
U.S. may have led to even 
more grim outcomes than the 
lack of treatment. Nine- 
teenth-century physicians, 
for instance, swore by the 
venom-neutralizing effects of 
massive doses of alcohol, 
prescribing as much as a 
quart of brandy in the first 
hour, and another quart 
within two hours! A 1908 
study concluded that up to 
five percent of all deaths at- 
tributed to snakebites in the 
U.S. were the result of alco- 
hol poisoning. Surprising to 
me was that even today the 
U.S. medical community is 
split on the usefulness of an- 
tivenom in treating timber 


rattlesnake bites. Palmer con- 
cludes that even if antivenom 
does no good, at least it 
seems to do no harm. 

Palmer goes well beyond 
horror storres about 
snakebites. Two chapters offer 
an exceptionally lucid account 
of current scientific consensus 
and controversy about the 
evolution and biogeography of 
pit vipers in general and rat- 
tlesnakes in particular. Anoth- 
er chapter, beginning with the 
disarming supposition, “Let’s 
say I’m a rodent,” describes 
snake predatory behavior. 
And this is an excellent exam- 
ple of the relaxed conversa- 
tional style that makes 
Landscape with Reptile so 
thoroughly enjoyable. 

In telling the story of Cro- 
talus in the Blue Hills, Palmer 
also traces the evolution of 
environmental thought in 
America, from the early Eu- 
ropean settlers’ determined, 
and largely successful, at- 
tempts to destroy all that was 
untamed in their new world 
to modern efforts to save 
what little remains untamed. 


Timber Vale ee (John Seidensticker) 


He concludes with a 
thought-provoking discussion 
of the contribution of Homo 
sapiens to the world’s biodi- 
versity, questioning the as- 
sumption that people and 
their works are completely 
unnatural blots on the world 
landscape. Is it possible, he 
asks, that products of human 
creativity, from Bach chorales 
to microwave communica- 
tions, contribute somehow to 
biodiversity in much the same 
way as different species of 
rainforest orchids? Is not the 
Apollo moon landing a bio- 
logical breakthrough for a 
species? While points like 
these are sure to raise the 
hackles of many conserva- 
tionists, Palmer’s intriguing 
arguments championing his 
species are a welcome relief 
from the simplistic “jobs ver- 
sus owls” debates that do 
nothing to advance our un- 
derstanding of how we can 
learn to live and prosper 
without sacrificing the rest of 
the planet’s living creatures 
and natural landscapes. 

—Susan Lumpkin 
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Trading the Safety Net 
for a Mist Net 

Travel to exotic locales—the 
rainforests of Central and 
South America, the savanna 
of East Africa, the mountains 
of Nepal and Tibet—has be- 
come increasingly popular 
among North American and 
European tourists. This type 
of “eco-tourism” has been 
hailed as a great way to edu- 
cate people about the world’s 
vanishing wildlife and wilder- 
ness. At the same time, it of- 
fers an opportunity for 
developing countries to earn 
foreign revenue, while en- 
couraging them to preserve 
valuable natural areas. 

Many organizations have 
moved a step beyond eco- 
tourism to “environmental 
vacations,” in which volun- 
teers pay to assist scientists 
with field work in a variety of 
settings. (The May/June 1991 
issue of ZooGoer included a 
review of Stephanie Ocko’s 
Environmental Vacations, a 
guide to available programs.) 
In December 1990, ZooGoer 
reader Katharine Rogers 
spent two weeks on an “envi- 
ronmental vacation” ar- 
ranged through Earthwatch. 
Her story follows. 


As I looked at the other nine 
Earthwatch volunteers and 
realized that every one but 
me was an experienced out- 
doors person, I wondered 
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Readers in the Field 


what had possessed me to 
volunteer for research in the 
Mexican rainforest. The oth- 
ers camped out on their va- 
cations or went swimming 
with dolphins; I hiked 
through museums. 

Six months ago, Earth- 
watch’s invitation to join a 
scientific expedition and have 
hands-on contact with the 
animals I love seemed like an 
exciting adventure; now it 
seemed more like looking for 
trouble. Nonetheless, here I 
was in the hamlet of Balza- 
pote, on the Gulf of Mexico, 
learning to set up mist nets. 

I had committed myself to 
participate in research con- 
ducted by Alejandro Estrada 
and Rosamond Coates-Estra- 
da, who are working to sal- 
vage what remains of the 


animal life in Los Tuxtlas, 


the region around Balzapote. 
Only 15 percent of the origi- 
nal forest survives here, and 
it is being relentlessly de- 
stroyed; we can only hope to 
minimize the destruction. 
The most viable strategy 
seems to be to protect “is- 
lands” of forest. In selecting 
the areas that will be most 
effective in conserving forest 
animals, the Estradas need to 
determine how large an is- 
land must be to support vari- 
ous animal populations, the 
effects of isolation on such 
“island” ecologies, .and 
whether any types of agricul- 


ture are compatible with sur- 
vival of the animals. 

In gathering information 
for the project, the Estradas 
census animals on represen- 
tative sites and examine them 
to learn more about their 
feeding, reproductive, and 
migration habits—all of 
which must be understood 
for intelligent planning. The 
volunteers’ role in the project 
was to mist-net birds and 
bats and to trap nonflying 
mammals to find out what 
species were present in a 
patch of mature forest, in an 
area of partially spoiled for- 
est surrounded by pasture 
land (on which no forest ani- 
mals can survive), and on a 
black-pepper plantation, 
which functions as a sort of 
manmade forest. 

As we hiked into the forest 
that first evening, I soon real- 
ized that conscientious exer- 
cising on a NordicTrack 
machine had in no way pre- 
pared me for climbing a 
muddy 60-degree slope. 
When we reached the top, 
we set up our nets in the 
middle of the trail—no sim- 
ple task, since they are 12 
yards long and three yards 
high and fine enough to be 
invisible in dim light. After 
numerous entanglements 
with buttons and glasses, I 
began to feel like the first 
catch of the evening. I decid- 
ed to specialize in work at 


the field station, a couple of 
card tables set up lower on 
the trail. 

We kept the nets open for 
three to five hours in the 
evening for bats. After disen- 
tangling the animals from the 
nets, we put them in draw- 
string bags, and took them to 
the station, where we weighed 
them in the bags, so that if 
they escaped prematurely we 
would at least have some in- 
formation. Then we took 
them out and examined and 
banded them. We recorded 
the species, length of arm 
from shoulder to spread of 
the fingers, and sex and repro- 
ductive condition. This last is 
determined from the size and 
position of the genitals and is 
important for estimating the 
survival potential of the popu- 
lation. The large nipples of 
some of our female catches 
showed that they had young. 

In the morning, we went 
through a similar process with 
birds. After taking the bird 
out of its bag, we identified its 
species, banded it, measured 
its wing, and checked its age 
and health. I became an ex- 
pert at reading a scale needle 
that bobbed up and down as 
a bird flapped wildly in its 
bag. I also learned the delicate 
art of extricating the bird 
without either hurting it or 
letting it escape. I stretched a 
little wing along a ruler and 
carefully put two bands 


around a tiny leg, thus record- 
ing when and where it had 
been caught. 

We netted a wide variety 
of birds, including humming- 
birds, wood thrushes, a 
brown pygmy owl, and a bat 
falcon. About 25 percent of 
the birds we found are North 
American migrants; this im- 
pressed on us that we would 
lose them along with the for- 
est residents if the habitat 
they need for wintering or 
for a stopover on their way 
farther south is destroyed. 

After investigating this 
area of mature forest, we 
moved to a second patch that 
had not been protected and 
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had lost its original forest 
trees. Our third site was a 
plantation of medium-height 
pepper trees, which provide 
the shade necessary for cacao 
trees. Thus, there are two 
layers of foliage, comparable 
to the three layers in the for- 
est, which may be sufficient 
to provide a hospitable habi- 
tat for forest animals. In fact, 
the flying animals did thrive 
here. We had our busiest bat 
evening, spending four solid 
hours disentangling eighty- 
nine bats from nets, weighing 
them, examining them, and 
recording the data. 

At each site, we trapped 
and released opossums and 


~ 
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mice, and I had the thrill of 
being the first to spot the res- 
ident troop of howler mon- 
keys, high in the canopy. But 
I was a little disappointed 
not to see a jaguar—or even 
a coati or ian ocelot, Ther 
absence highlights the urgen- 
cy of the research to which | 
was contributing. They have 
almost vanished from Los 
Tuxtlas, and the smaller and 
flying animals will also dis- 
appear if all the forest goes. 
Even as we examined birds 
deep in the mature forest, we 
heard a chain saw. 

On a brighter note, our re- 
search suggests that there are 
ways to mitigate the destruc- 


tion, at least for some of the 
animals. Our first site was 
small, our second isolated, 
and our third transformed by 
human activity—yet they har- 
bored a total of 99 forest 
species (and that’s not count- 
ing invertebrates and reptiles 
and amphibians!). 

Although I did not experi- 
ence anything like the Central 
American version of an 
African safari that I had un- 
consciously expected, I learned 
a lot about how zoologists 
study animals—the painstak- 
ing, repetitive catching, count- 
ing, banding, measurement, 
and examination of hundreds 
of individuals. Even more im- 
portant for me, I met the chal- 
lenge that had dismayed me at 
the outset of my adventure. 

Katharine M. Rogers its 
professor emerita of English 
at the City University of 
New York. She now resides 
in Bethesda. 

Editor’s Note: We would 
like to feature “Readers in 
the Field” as a regular de- 
partment in ZooGoer. If you 
have done interesting wildlife 
conservation field work and 
would like to share your ex- 
periences with other FONZ 
members, please submit a 
one-page article proposal to: 
Editors; FONZ Office of 
Communications; National 
Zoological Park; Washing- 
ton, D.C. 20008. We look 
forward to hearing from you! 
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A Fond Farewell... 

One of the Zoo’s oldest and 
best-loved residents died on 
January 25. Tomoka, a male 
lowland gorilla, was born at 
the Zoo in September of 
1961 and lived his entire life 
here. He was the fourth go- 
rilla ever born in a zoo, and 
the second in the United 
States. Asa -yourester, 
Tomoka was diagnosed with 
rheumatoid arthritis and was 
thereafter maintained with 
antibiotics. As a result, he 
experienced few arthritic 
flare-ups and became an inte- 
gral member of the Zoo’s go- 
rilla group. A gentle and 
tolerant silverback, Tomoka 
served as the first adult con- 
tact when peer-raised young 
gorillas were being intro- 
duced to the group. 

In the six months before 
his death, Tomoka began to 
deteriorate for reasons that 
are still unclear. Wasting 
away, he lost more than 40 
pounds in the month before 
his death. Zoo veterinarians 
and pathologists are continu- 
ing to study the necropsy 
(the animal equivalent of au- 
topsy) results to determine 
the cause of Tomoka’s wast- 
ing syndrome. Sadly, Tomo- 
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ka left no offspring. He will 
be greatly missed. 

—Lisa Stevens 

Collection Manager 


And a Hearty 
Welcome 
Holoko, one of the Zoo’s fe- 
male gorillas, gave birth to a 
male baby on April 11, at 
about 6:30 in the evening. 
The newborn’s father is Gus, 
another member of the Zoo 
troop. Both mother and baby 
are doing well, but the baby 
is actually being nursed and 
cared for by Mandara, the 
female who gave birth last 
spring and is still lactating. 
(Gorillas nurse their young 
for up to three years.) 
Keepers were not present 
at the birth so they don’t 
know how the switch hap- 
pened, but they guess that 
Holoko didn’t show strong 
maternal instincts in the first 
minutes after birth so Man- 
dara simply took charge. 
Holoko, who came here 
from the Philadelphia Zoo, 
has previously given birth 
three times, but the infants 
were reared by people. As a 
result, Holoko has no mater- 
nal experience, although she 
has watched Mandara tak- 


Tomoka delighted Zoo visitors for more than 30 years. 


(Jessie Cohen/NZP Graphics) 
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Mandar 
(Jessie Cohen/NZP Graphics) 


ing care of her baby in the 
last year. 

Holoko seems comfort- 
able with Mandara’s taking 
over the new baby’s care, 
and 11-month-old Kejana 
gets along well with the in- 
fant. Holoko does show a 
growing interest in the baby, 
especially when it cries, and 
she also seems to be spend- 
ing more time with Kejana 
than she did in the past. 

The birth represents an- 
other success for the gorilla 
Species Survival Plan (SSP), 
in which North American 
ZOOS cooperate to improve 
the reproductive success of 
rare and endangered animals. 

—Margie Gibson 


Cheetahs Arrive 

Two male cheetahs arrived at 
the Zoo late on the evening 
of April 15, the first cheetahs 
here in nearly 15 years. Born 
and raised at Fossil Rim 


with one-year-old Kejana, and Holoko’s baby. 


Wildlife Center in Texas, the 
four-year-old brothers seem 
to be adjusting well to their 
new surroundings. The chee- 
tahs have been in quarantine 
behind the scenes at the new 
Cheetah Conservation Sta- 
tion, but are expected to be in 
part of their outdoor enclo- 
sure by the end of May. The 
Conservation Station exhibit 
is expected to open in mid- 
summer and will eventually 
house ten cheetahs. 


Sumatran Tigers Born 

In other cat news, the Zoo’s 
female Sumatran tiger, Ker- 
inci, gave birth to her first 
cubs on March 15. These 
cubs, a male and a female, 
represent a significant success 
for the Sumatran tiger 
Species Survival Plan (SSP), 
in which zoos around the 
country are cooperating to 
breed this endangered sub- 
species. Only about 500 


tigers still live on the island 
of Sumatra, where they are 
under considerable pressure 
due to habitat loss; about 
180 live in zoos worldwide. 
Kerinci is one of four Suma- 
tran tigers brought to the 
U.S. from Indonesia in order 
to increase the genetic diver- 
sity of the North American 
Zoo population. Now, three 
years after her arrival, she 
and Riau, the Zoo’s male, 
have finally produced off- 
spring. The Zoo’s tiger cubs 
will make their public debut 
at the end of May. 


WPAS Night 

FONZ members are invited 
to join members of: the 
Washington Performing Arts 
Society for a special evening 
at the National Zoo on Sat- 
urday, June 27, from 5:00 to 
8:00 p.m. The evening will 
feature a variety of perfor- 
mances by artists in WPAS’s 
Concerts in the Schools pro- 
gram, in celebration of the 
program’s 25th anniversary. 


For more information, please 
call 202.332. WILD. 


Zoo Poo 

The Zoo’s animals produce 
massive amounts of manure 
each day. And every day, 
keepers replace the bedding 
straw in animal enclosures. 
Now all this waste, along 
with leaves, grass clippings, 
and wood chips, is being 
transformed into garden 
compost—the ultimate in re- 
cycling. The composted ma- 
nure comes from the Zoo’s 
large herbivores including 
elephants, rhinos, hippos, 
and bison. FONZ is offering 
Zoo Poo for sale on Satur- 
days and Sundays, from 9:00 
a.m. to 11:00 a.m., and from 
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2:00 p.m. to 5:00 p.m., in 
the grassy area near Rock 
Creek, across from the en- 
trance to parking lot E. Zoo 
Poo costs $10 per 25 pounds 
and you should bring your 
own plastic bag or other 
container. 


Sunset Serenades 

FONZ members and other 
regular Zoo visitors are fa- 
miliar with the peculiar sym- 


phony of animal sounds that 


accompanies every stroll 
through the park. But, on six 
Thursday evenings this sum- 
mer, the Zoo will be alive 
with music of a different 
sort. Sunset Serenades/92 is 
the Zoo’s series of free out- 
door concerts, which in- 
cludes a variety of groups 
sure to satisfy every musical 
taste. All concerts are held 
from 6:30 to 8:00 p.m. at 
Lion/Tiger Hill. 
¢ July 2, John Lyon & The 
Gross National Product 
(popular folk songs, plus 
John Lyon originals). 
° July 9, Mama Jama (reg- 
gae and calypso). 
e July 16, Glynn Martin 
(country) and Wit’s End 
(Celtic and American folk). 
e July 23, Mariachi de las 
Americas (a perennial fa- 
vorite from south of the 
border). 
e July 30, Trux Baldwin 
and The Starlite Octette 
(big band). 
e August 6, Rumisonko 
(Andean folk music and 
“New Song”). 
Performances will be can- 
celed only in the event of 
rain at the beginning of, or 
during, the show. You may 
reserve a FONZ picnic bas- 
ket by calling Food Service at 
202.673.4978 at least 24 


A pair of Sumatran tiger cubs was born at the Zoo March 15. 
(Jessie Cohen/NZP Graphics) 


hours before the concert. For 
more information, call 


202.673.4821. 


Lectures and Films 

The Zoo’s current lecture se- 
ries, Genetic Secrets: The 
Tales Genes Tell, explores 
the latest advances in genetic 
research and their implica- 
tions for animal science. 

On Thursday, June 4, 
Penn State University re- 
search associate Linda Vigi- 
lant will discuss her genetic 
research involving mitochon- 
drial DNA, which provides 
support for a new theory 
about the evolution of mod- 
ern humans. 

On Thursday, June 25, Pe- 
ter Dratch, a geneticist at the 
National Fish and Wildlife 
Forensics Lab, will explain 
how genetic research is used 
to apprehend poachers and 
other wildlife criminals. (An 
article on the lab appeared in 
the September/October 1991 
ZooGoer.) 

Both lectures will be held 
at 8:00 p.m. in the Zoo’s Ed- 
ucation Building Auditorium. 
Refreshments will be served 
at 7:30. The lectures are free, 
but please call 202.673.4801 
to reserve your seat. 


Bring the whole family to 
the Zoo to see the film adap- 
tation of Jack London’s 
White Fang. Screenings will 
beat 100 p.m, Saturday 
and Sunday, June 27 and 28, 
in the Education Building 
Auditorium. For more infor- 


mation, call 202.673.4821. 


ZooNight 

June’s arrival means the re- 
turn of a FONZ favorite: 
ZooNight. Enjoy an exclu- 
sive, members-only evening 
at the Zoo, featuring special 
animal demonstrations and 
feedings, face-painting for 
kids, and great food and mu- 
sic. This year’s ZooNight 
will also include a special 
preview of the Zoo’s Amazo- 
nia Exhibit. Two ZooNights 
are scheduled: Friday, June 5 
(for members with last 
names beginning with the let- 
ters A through M), and Fri- 
day, June 19 (for members 
with last names beginning 
with the letters N through 
Z). ZooNights will be held 
from 5:30 to 8:00. Look for 
your invitation in the 
June/July issue of Wildlife 
Adventures. And don’t forget 
to bring your aluminum cans 
for recycling! 
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Weeds with a History 
Visions of ethnobotanists 
pursuing shamans and 
medicine men to investigate 
their traditions of herbal 
cures and deep understand- 
ing of the forest’s pharma- 
ceutical potential carry the 
imagination to lush, equato- 
rial rainforests strewn with 
exotic blossoms perfuming 
the humid air. But it’s not 
necessary to travel so far 
afield to find plants that at- 
test to our forebears’ botani- 
cal sophistication. In fact, 
one needn’t look much far- 
ther than some of the weeds 
growing in the backyard to 
get a taste of the rich legacy 
of our ancestors’ knowledge 
of plants. 

Most people could hardly 
imagine trying to cook with- 
out culinary herbs. We de- 
pend on them daily to flavor 
an infinite variety of foods. 
However, long before herbs 
found their way to the day’s 
soup or stew, early peoples 
used plants for medicine and 
cosmetics. Is there anyone 
among us who doesn’t re- 
member a grandmother or 
great aunt with a favorite 
herbal treatment for a cold 
or upset stomach, or for tak- 
ing away unwanted freckles? 

Before the days of Max 
Factor, plants were one of 
the few sources of cosmetics. 
Women depended on them 
for skin cleansers, face 
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masks, shampoos, bath oils, 
soaps, powders, and creams. 
Such lore has been passed 
down through countless gen- 
erations. In fact, herbs, many 
of which we consider weeds, 
are living links with our past, 
the subject of legends and 
folklore as well as sources of 
medicine and food. 

Many of these “weeds 
with a history” are easy to 
spot throughout the Wash- 
ington metropolitan area. 
Three prime examples— 
chicory, elder, and sweet 
woodruff—are among plants 
growing at the Zoo. 

Chicory (Cichorium inty- 
bus) grows prolifically along 
the Zoo’s perimeter road and 
in the grassy strip between 
the sidewalk and street along 
Connecticut Avenue between 
the Zoo and the Cleveland 
Park Metro stop. It is easiest 
to spot on summer mornings 
when its sky-blue flowers 
with long, raylike petals cling 
to a leggy stem with dande- 
lionlike leaves. By afternoon 
the blooms fold up and only 
the scraggly stem and leaves 
remain to identify it. 

Chicory, an edible plant 
native to Europe and Asia, 
and a relative of the endive 
found in grocery stores, was 
used by the ancient Egyp- 
tians, who served it as greens 
or blanched its leaves to use 
in salads. By 1548, the En- 
glish were cultivating it, and 


Europeans eventually intro- 
duced it to North America. 
Its blue flowers now brighten 
fields and roadsides through- 
out the northeastern and 
midwestern United States. 
Some people collect chicory 
in early spring and toss its 
uncooked leaves and flowers 
into salads along with dande- 
lion greens. 


Chicory flowers are visible on summer mornings, but fold up 
by afternoon. (Jessie M. Harris) 


But the most prized part 
of the plant is its roots, 
which were once steeped in 
water and then used to treat 
stomach and kidney prob- 
lems. The roots seem to pro- 
duce slight sedative effects as 
well as lower blood-sugar 
levels. Eventually, probably 
because of their pronounced 
flavor, the roots were roast- 


ed, pulverized, and added to 
coffee to enrich its taste and 
to stretch the precious beans 
a bit further. In Louisiana, 
chicory remains a popular 
addition to coffee. During 
the 1800s, demand for 
chicory root was so great 
that dishonest dealers often 
adulterated it with roasted 
wheat, rye, acorns, or car- 
rots in an effort to increase 
their profits. 


Elderberry (Sambucus 
canadensis), growing along 
the Zoo’s Upper Bear Line, is 
easiest to recognize in early 
summer and fall. A deep- 
rooted plant, usually about 
10 feet tall, it produces feath- 
ery, creamy-white clusters of 
tiny blossoms in June and 
July that give way to deep- 
purple berries in August and 
September. Elder grows near 
fence rows, roads, and 
stream valleys throughout 
the eastern half of the United 
States. Indians made tea 
from the bark and used the 
plant for poultices on cuts, 
sore limbs, and bruises. 
Europeans had great re- 
spect for a close relative, 
Sambucus niger, which gen- 
erated many superstitions. 
Throughout northern Eu- 
rope, peasants frequently 
planted elder near the back 
door of their homes because 
they believed it would keep 
witches at bay, a belief possi- 
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bly associated with the tradi- 
tion that Christ’s cross was 
made of elder wood. 

The Danes thought the el- 
der was mystical and the 
home of Elder Mother, a 
spirit who guarded the sa- 
cred elder. It was said that 
she would vent her wrath on 
anyone who tried to harm 
the bush. If a peasant could 
find no alternative to cutting 
down an elder, he would beg 
the plant’s permission and 
only after the plant made no 
negative response and he had 
spit three times, would he 
feel was Gale 10-Cut) it 
down. The Danes also be- 
lieved that if a Midsummer’s 
Eve reveler stood under an 
elder tree at midnight, he 
could see the fairy leader and 
a band of servants moving 
across the countryside. To- 
day, travelers in the region 
find numerous elders still 
growing in Scandinavian 
fields, a testimony to local 
farmers’ high regard for the 
plant. 

The proximity of elderber- 
ry to the back doors of Euro- 
pean homes, and presumably 
very close to the kitchen, 
may have spurred the huge 
variety of uses people found 
for it. During the Middle 
Ages, a body cleanser was 
made from the juice of the 
elder root and bark. Much 
later, on this side of the At- 
lantic, the Shakers, who de- 


veloped a thriving herbal 
business, used bark of S. 
canadensis as a cure for ede- 
ma, a swelling in the body’s 
connective tissues. They also 
employed it as a tonic and as 
a treatment to reduce fevers. 
In the Victorian era, women 
used elder flower water to 
soothe and lighten their skin 
and to attempt to remove 
freckles. 

The blossoms and berries 
have provided generations of 
people with tasty foods and 
added calcium, vitamin A, 
iron, and potassium to their 
diets. Henry V, King of Eng- 
land in the 15th century, was 
said to have enjoyed dining 
on elder flowers, probably 
after they had been steeped 
in wine. The Receipt Book of 
John Nott, Cook to the Duke 
of Bolton, 1723, contains a 
recipe for pickled elder buds, 
recommended as a substitute 
for capers, that still sounds 
tempting today: “Put the 
buds into vinegar, seasoned 
with salt, whole pepper, 
large mace, lemon peel cut 
small, let them have two or 
three warms over the fire; 
then take them out and let 
the buds and pickle both 
cool, then put the buds into 
your pot and cover them 
with the pickle.” 

Elder flowers give a deli- 
cate flavor to fritters, pan- 
cakes, muffins, and teas and 
other drinks. The blossoms 


flavor a Scandinavian Mid- 
summer libation of vodka 
and white wine. Equal parts 
of elder flowers, peppermint 
leaves, yarrow, and boiling 
water were used to treat 
colds and coughs. An aspara- 
guslike dish can be made 
from springtime shoots of 
the plant that are cut when 
they are about six inches tall, 
tied in bundles, and cooked 
quickly in hot water. Ameri- 
can farmers have long used 
the berries to make jellies, 
juice, pies, sherbets, soups, 
and, of course, wine. 


The path to the Zoo’s Beaver 
Valley leads down a hill 
through tall trees, past a 
rushing waterfall. There, 
growing in soft clumps very 
near the ground and in heavy 
shade is sweet woodruff 
(Calium odorata), a perenni- 
al with shiny leaves that 
form umbrellalike whorls on 
a delicate stem. In May, tiny, 
star-shaped, white blossoms 
appear. Sprouts from the 
plant’s creeping rootstock 
colonize new patches of 
ground throughout spring 
and summer. 

Sweet woodruff is another 
plant native to Europe and 
Asia that has been natural- 
ized in the North American 
woods. Its New World rela- 
tives are familiar to garden- 
ers as common weeds: goose 
grass and lady’s bedstraw, 
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once used to stuff mattresses. 
The Old World relative is far 
from a weed. It thrives in the 
usually bare areas under 
trees and repels insects—a 
boon in those seasons when 
it seems as if every plant in 
the garden is under attack by 
legions of bugs. 

Sweet woodruff contains a 
naturally occurring substance 
called coumarin, an antico- 
agulant that may also have 
some anticancer properties. 
Coumarin also gives dried 
sweet woodruff the distinc- 
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Elderberry blossoms in June and July in the Washington area. 
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tive scent of newly cut hay, a 
quality especially prized by 
northern Europeans. 

The Saxons used it to 
treat headaches, and it’s 
mentioned in several of their 
books dating to 1000 A.D. 
Medieval Europeans thought 
it protected them against the 
plague. In happier times, 
garlands of sweet woodruff 
and lavender were inter- 
twined and used to decorate 
churches. On festive occa- 
sions such as weddings, the 
herb was strewn about on 


r 


church floors. The plant was 
also used to brew a tea be- 
lieved to relieve stom- 
achaches and insomnia. 

In Germany, gathering 
sweet woodruff, known 
there as Waldmeister (mas- 
ter of the woods), is almost 
a spring ritual for many 
families. Families return 
from expeditions to the 
woods with bundles of 
Waldmeister—enough to dry 
as well as to go into the May 
Bowl, a spring drink made 
of Rhine or Mosel wine 
steeped in woodruff and 
some of the first strawberries 
of the season. 

A syrup is also made from 
the herb’s oil—in the 1920s, 
German immigrants in the 
Midwest drank a soda 
flavored with it. It’s still used 
in Germany to flavor a 
wheat-beer drink known as 
Berliner Weisse. Outdoor 
cafe patrons hoist huge 
bowl-shaped glasses brim- 
ming with green beer (there 
is also a red version made 
with raspberry juice) for a re- 
freshing summer drink. This 
may be a carry-over from 
earlier times when herbs oth- 
er than hops were used to 
flavor and preserve beer. 

The next time weeds threat- 
en to take over the backyard 
and a day of yard work is on 
the agenda, contemplate not 
only the botanical diversity 
thriving in your yard, but the 


generations of traditional use 
and folklore behind these 
plants. In many cases, what 
we consider unwanted weeds 
were medicinally or economi- 
cally important plants to our 
forebears. 

Who can predict what 
benefits even one plant may 
afford to the human species? 
A recent New York Times 
article stated that a quarter 
of all prescriptions filled in 
the United States contain ac- 
tive ingredients derived from 
plants. In northwestern Ama- 
zonia alone, indigenous peo- 
ples have found medicinal 
uses for at least 2,000 plants; 
practitioners of traditional 
medicine in China employ 
more than 5,100 plants in 
their pharmaceutical cornu- 
copia. Nor is the value of 
plant diversity limited to 
health benefits. Traits in wild 
plant species may have eco- 
nomic value for domesticated 
crops. An example, again cit- 
ed in the Times, mentioned 
that domesticated rice crops 
owe their resistance to two 
of the four major rice dis- 
eases to their wild relatives. 

We, as much as people liv- 
ing in tropical regions, are 
recipients of an ancient un- 
derstanding of plants. We are 
lucky enough to be able to 
watch as Western science be- 
gins to explore this precious 
inheritance. 

—Margie Gibson 


Eggnaping at CRC 
Determining the number of 
predators that roam an area is 
a notoriously difficult job. Of- 
ten, results rely more on the 
luck of locating tracks and 
signs than on any real esti- 
mate of how many species 
and individuals are out there. 
As part of a study of preda- 
tion on ground-nesting forest 
birds, graduate student Peter 
Leimgruber and I are attempt- 
ing to identify potential nest 
predators. Our job is made 
easier by the use of specially 
equipped remote-trip cameras 
that reveal the identity of 
predators in our study areas. 
The predation study is part 
of a long-term project exam- 
ining the impact of white- 
tailed deer on forest birds 
and mammals. I am working 
on this project with John 
Rappole, research coordina- 
tor at the National Zoo’s 
Conservation and Research 


A bobcat trips the shutter at an artificial bird nest. 
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Center in Front Royal, Vir- 
ginia. One component of the 
project involves testing the 
idea that when deer alter the 
forest by browsing, they also 
alter the ability of predators 
to locate ground-nesting 
birds. We hypothesize that, 
as the density of shrubs and 
young trees declines, the rate 
of nest predation increases. 
On our eight study sites at 
the Conservation Center and 
in the Shenandoah National 
Park this past summer, we 
constructed artificial nests us- 
ing bobwhite quail eggs and 
set the cameras to monitor 
the areas immediately sur- 
rounding the nests. 

The camera is an Olympus 
Infinity Jr., with a built-in 
flash, autofocus, autoad- 
vance, and wide-angle lens. It 
is your standard “sureshot” 
camera for people who just 
want to point the camera and 
shoot. It does have a quartz 


dating mechanism that places 
the time and date on every 
picture. 

The camera is attached to 
an active infrared sensor, sim- 
ilar to burglar detectors that 
trigger In response to some- 
one entering a room. The sen- 
sor detects change in the 
“heat profile” in front of the 
camera. Any warm body 
moving across a cooler back- 
ground is “captured” by the 
camera. After each picture, a 
delay circuit allows the animal 
to leave before reactivating 
the sensor. The camera/sensor 
unit is placed in a protective 
box, because every flash pic- 
ture of a bear is potentially 
the camera’s last. When at- 
tached to a motorcycle bat- 
tery, the camera/sensor unit 
can monitor an area for about 
16 days. 

The results so far have 
been remarkable. Predators 
include gray squirrel, eastern 
chipmunk, raccoon, gray fox, 
red fox, striped skunk, opos- 
sum, crow, blue jay, long- 
tailed weasel, bobcat, and 
black bear. More than 250 
pictures of potential preda- 
tors were taken during a 
three-month period. 

We correlated the density 
of vegetation at each study 
site with predation on the 
artificial nests. As we guessed, 
less vegetation resulted in 
more predation. We still don’t 
know how closely these 


artificial nests mimic real 
nests. We do know that densi- 
ties of forest birds within our 
study plots matched the pre- 
dation results: There were 
fewer birds in places where 
our artificial nests experienced 
higher predation. 

We’ve now reached anoth- 
er exciting point in our re- 
search, having constructed 
deer “exclosure” fences 
around four of the study sites. 
These 10-acre areas are free of 
deer, and we will monitor the 
growth in vegetation and the 
response of mammal and bird 
populations to the change. 

Our study is partially fund- 
ed by Friends of the National 
Zoo. Volunteers from the 
Smithsonian National Associ- 
ates Program and from Earth- 
watch assist in the project for 
two-week periods from spring 
through fall. They help with 
everything from catching birds 
to lugging cameras up moun- 
tains. Many a volunteer has 
been captured on film by the 
very cameras they helped set 
up. The results of this study 
will address the decline of 
many migratory forest birds 
throughout eastern North 
America, but at this point we 
are just enjoying the great 
photos of the wildlife that still 
exists in northern Virginia. 

—Bill McShea 
Wildlife Biologist 
Conservation and 

Research Center 


MAY e JUNE 1992 e ZOOGOER 29 


The bad news... 

East Asian trade in bear gall 
bladders and other body 
parts for traditional medicine 
has led to increased poaching 
of North American black 
bears as well as Asian black 
bears, sloth bears, sun bears, 
and brown bears. Bear gall 
bladders cannot readily be 
identified as to species. 
Traders commonly maintain 
that they are selling parts 
from North American black 
bears, which are not classified 
as endangered under the Con- 
vention on International 
Trade in Endangered Species 
of Wild Fauna and Flora 
(CITES) treaty, rather than 
from protected Asian species. 
Declines in both Asian and 
North American bear popula- 
tions are the result. 


athe good news 

By the early 20th century, de- 
forestation, hunting, over- 
grazing, and massive herding 
of camels, sheep, and goats 
drastically reduced the num- 
ber of animal species in what 
is now Israel. In an effort to 
return to Israel as many as 
possible of the 120 animal 
species catalogued in the 
Bible, the Israeli government 
created the Nature Reserves 
Authority in 1963. Since 
then, 160 nature reserves, 
comprising 12 to 15 percent 
of the country, have been es- 
tablished. Currently, species 
such as the Asiatic wild ass, 
or onager, absent from Israel 
for 50 years, are being bred 
there. Ibex, dorcas gazelles, 
sand foxes, golden jackals, 
striped hyenas, leopards, and 
caracals have all been rein- 
troduced or reestablished. 
From Species, December 
199 fz 
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Urban Animal Safari 

The Washington metropolitan 
area provides ideal habitat for 
a variety of wild animal artis- 
tic creations. These lively, if 
inanimate, creatures range all 
over the region, from our 
most famous public places to 
the most secluded private 
lairs. Pictured here is one of 
these fantastic animals—do 
you know where to spot it? 
(Look for the answer in our 
next issue.) 


The Area Scene 

Look for these trees to bloom 
in your backyard and around 
the city in late May and June: 
Kousa Dogwood. This dog- 
wood varies from our native 
dogwood in its pointed petal- 
like bracts and longer bloom- 
ing period. Its pale green, 
white, or yellow flowers 
bloom from mid-May to late 
June. Look for it on the 
northeast grounds of the 
United States Capitol (plant- 
ed there in 1968 by Senate 
wives in honor of Lady Bird 
Johnson), at the National Ar- 
boretum, Rock Creek Ceme- 
tery, National Museum of 
Natural History, and in 
Beaver Valley at the National 
Zoo. 

Magnolias (southern, sweet- 
bay, and bigleaf). These are 
small, deciduous trees with 
fragrant white blossoms and 
alternate, simple leaves. They 
grow on the grounds of the 
United States Capitol, the 
White House, and the Na- 
tional Arboretum. The sweet- 
bay variety can also be found 
in the Zoo’s Beaver Valley. 
From City of Trees: The 
Complete Field Guide to the 
Trees of Washington, D.C., 
by Melanie Choukas- 
Bradley; on sale in the Zoo 


(Christy Bowe) 


Bookstore for $12.95. 


In the month of June back- 
yard birds, including the 
American robin, the northern 
mockingbird, and the cardi- 
nal, will be breeding. Look 
for the adult birds gathering 
and bringing food to their 
young. The nestlings defecate 
in attached sacs (natural dia- 
pers), which the parents re- 
move and drop outside of the 
nest. If you see adult birds 
flying with what appear to be 
little, white cellophane pack- 
ets in their mouths, this is a 
fair indication that there is a 
nest nearby. 

Among colorful and un- 
usual birds, the rose-breasted 
grosbeak, the Baltimore, or 
northern, oriole, the orchard 
oriole, and the summer and 
scarlet tanager will also be 
breeding in the area. 


Oil and Water 

If every American shower 
were fitted with a low-flow 
showerhead to conserve hot 
water, the amount of energy 
saved would equal the 
amount expected from oil 
drilling in Alaska’s Arctic Na- 
tional Wildlife Refuge. At lo- 
cal stores these products cost 
between $5.99 and $49.00, 


and can reduce water flow 
from 40 to 70 percent. 

From State of the World, 
1992, The Worldwatch Insti- 


tute. 


What’s In a Name? 

At first glance, it would seem 
that the scientific name for 
the brown, or grizzly, bear 
(Ursus arctos) would be 
more properly applied to the 
polar bear (Ursus mar- 
itimus). After all, the polar 
bear is the symbol of the Arc- 
tic. However, “Arctic” comes 
from the Greek word arktos, 
meaning bear, in reference to 
the northern constellation of 
the bear, Ursa Major. “Ur- 
sus” being Latin for bear, the 
grizzly is thus designated 
“Bear, bear,” which makes 
sense from a historical point 
of view. The grizzly was the 
only bear known to Carolus 
Linnaeus, who devised the 
two-word system of scientific 
nomenclature in the late 18th 
century and who named ev- 
ery animal known to him. 
The polar bear’s scientific 
name means “sea bear,” ap- 
propriate for an animal that 
is an excellent swimmer and 
spends the majority of its life 
on ice floes that are often 
hundreds of miles from land. 
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